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We read that “only ” 30,000,000 acres have up to date been arti¬ 
ficially irrigated, but the appropriateness of the qualifying adverb 
is rendered evident when it is employed in contrast with the 
total area of 200,000,000 acres of cultivated ground, and the 
vast tract of 868,314 square miles which include British India. 
The normal area under wheat is 26,000,000 acres, and the degree 
to which this area is likely to be increased depends entirely upon 
demand and price. Dr. Watt informs us that the Indian culti¬ 
vator is at all times ready to adapt his courses of cropping to 
circumstances, and that he will increase or abandon the cul¬ 
tivation of wheat, cotton, or any other crop according to its 
comparative profitableness. 

Dr. Watt comes to the conclusion that the Indian wheat 
trade up to the present time is a perfectly natural one. “ The 
people are exporting only what they specially cultivate for that 
purpose. The moment better profits can be realized on another 
crop they will turn from wheat, without being in the least degree 
incommoded.” If this is the case, the English farmer may well 
look with envy upon his Indian brother, as he is in the unfor¬ 
tunate position of being compelled to carry on wheat growing 
from sheer inability to find a substitute for it in his agricultural 
economy. Natural though the course of the ryot may be from 
his point of view, the actual bounty upon wheat, or what 
amounts to a bounty, consequent upon the fall in value of the 
rupee, can scarcely be described as natural. This great advant¬ 
age to the Indian cultivator is clearly brought out by Mr. Bear 
by the following considerations. First, the Indian ryot gets as 
much for a quarter of his wheat now as he obtained in 1872. He 
gets as many rupees, and his rupees are worth as much to him 
as they were then ! In 1871-72 the average exchange value of 
the rupee was is. ii*i 2d., whereas recently it has been under 
1 s. 5 d. The price of No. 2 club wheat in Calcutta in 1872 
averaged only 2 rs. 3 a. 1 p. per maund, whereas it has for some 
time past been over 2 rs. 10 a. ! Taking 1 6rs. per quarter 
(6 maunds) as the price for both periods, then reckoning the 
exchange value of the rupee for both periods, it is clear that the 
exchange value of 1 6 rs. in 1872 was equal to 30 s. Sd. per 
quarter, whereas the exchange value of the same sum in 1888 
is only 22^. &/. The fact is that the Indian ryot gets as much 
for a quarter of wheat now as he did in 1872, in spite of the 
fall in prices. He gets as many rupees, and his rupees are worth 
as much to him. This seems to settle the question as to the encour¬ 
agement given to the ryot as a competitor in wheat-growing with 
the English farmer. Another point, in all respects discouraging to 
the cultivation of wheat in England, is found in the complete revo¬ 
lution during the last ten years in corn-milling machinery described 
by Mr. W. Proctor Baker, of Bristol. There has been in fact 
not a mere substitution of one machine for another, or of one 
series of machines for another, but there has been a change of 
the principle and mode of procedure. The old system of “low 
grinding ” by mill-stones, so well calculated for producing flour 
from soft, tender wheats, such as are produced by us, has been 
entirely superseded by the Hungarian and American “ gradual 
reduction” process by “roller mills.” Not only does this 
system require the wheat to be dry, hard* and brittle, so as to 
secure the requisite cracking and gradual reduction, but any¬ 
thing in the form of a soft or moist wheat is most injurious to 
the machinery and the products. It rolls into a paste, steam is 
generated, and the flour works into balls, becomes attached to 
the rollers, turns sour, and, in fact, throws the entire process out 
of gear. “It is because of these troubles that owners of mills 
on a large scale will not employ native wheats in damp seasons. 
No concession of price is sufficient inducement to them to risk 
the disorganization of the mill, and probable, loss of reputation, 
by turning out inferior or irregular flour.” There are, however, 
two modes in which these wheats may he used. First, by sub¬ 
mitting them to an artificial drying process ; and secondly, by 
mixing them with some description of very brittle wheat, and 
allowing the mixture to lie for some weeks, until the brittle wheat 
absorbs some of the moisture of the native wheat, to the mutual 
advantange of both. 

One of the most serious points at issue between science and 
agricultural practice at present appears to be the comparative values 
of farm-yard manure and artificial fertilizers. So far as absolute 
experiment goes, the evidence seems to be in favour of the appli¬ 
cation of the’latter, while, on the other hand, the preponderating 
opinion among farmers is on the side of farm-yard manure. In 
the Report on the Field and Feeding Experiments at Woburn, 
by Dr. J. Augustus Voelcker, applications of dung appear some¬ 
what at a disadvantage when contrasted with applications of salts 


of potash, phosphates, and nitrates direct. Mr. Vallentine, in 
his paper upon the practical value of dung as compared with 
artificial manures, declares in favour of the latter, and labours to 
show the extravagant cost at which farm-yard manure is pro¬ 
duced. “For years past,” he says, “ my main reliance has been 
placed on artificial manures. Some dung is made and some 
bought, but it is found to answer best, as a rule, to sell hay and 
straw and to purchase manures.” This may answer on some 
classes of soil; but what would be the effect upon our high-lying 
and thin chalk downs if we were to relinquish sheep-farming and 
depend upon “ artificials? ” 

Many more valuable papers well repay perusal, among others 
one upon recent experiences in laying land down to grass, by Mr. 
James A. Caird. The remainder are mostly official in character, 
being the usual Reports upon implements, prize farm competi¬ 
tions, shows, experiments, and the Annual Reports of the 
Consulting Chemist, Botanist, and Entomologist, which, how¬ 
ever, are none the less valuable for being official. 

Downton. John Wrightson, 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Cambridge. —The following are the speeches delivered on 
June 9 by the Public Orator, Dr. Sandys, Fellow and Tutor of 
St. John’s College, in presenting for the honorary degree of 
Doctor in Science, Prof. G. G. Stokes, Lord Rayleigh, Sir 
Frederick Abel, Prof. Cayley, and Prof. Adams :— 

(1) Salutamus deinceps Regiae societatis praesidem, pro- 
fessorem nostrum Lucasianum, senatorum nostrorum omnium 
consensu Britanniae senatoribus additum ; quern in munere illo 
triplici Newtoni nostri in vestigiis insistere gloriamur. Atqui 
ipse, qua est morura suavitate et modestia, vix tali sese honore 
dignatur, sed a plausu populari remotus et seclusus, tempi am 
quoddam serenum occupat, ubi reverentia debita rerum naturae 
miracula perscrutatur, ubi “in statione tranquilla collocatus ” 
lucis leges obscuras observat, observatas ingenii sui lumine 
illustrat. Viro tali rerum naturam contemplanti erediderim 
apparere nonnunquam sedes illas quietas, 

“ quas neque concutiunt venti, nec nubila nimbis 
aspergunt, neque nix acri concreta pruina 
cana cadens viola t, semperque innubilus aether 
integit, et large diffuso lumine ridet.” 

Duco ad vos virum illustrem, Professorem Stokes. 

(2) Venio ad nomen physicorum professoris quem non sine 
desiderio nuper amisimus, viri cum Cancellarii nostri munificentia 
haud ita pridem consociati. Ex illo velut fonte, liberalitatis 
flumen amplum professoris nostri in provincial!! defluxit inque 
alias Academiae partes redundavit. Ipse fontium exsilientium 
et aquarum destillantium naturam quam feliciter exploravit; 
caeli colorem ilium caeruleum quam dilucide explicuit; quicquid 
audiendi quicquid videndi ad rationes intimas pertinet, quam 
sapienter interpretatus est; quotiens in rerum natura eventis 
specie quidem inter sese diversis eausas easdem subesse ostendit. 
Quam profundam rei mathematicae Oewpiav, ut aiunt, cum 
quanta in experimentis instituendis sollertia coniunxit; quam 
subtilem denique scientiae cognitionem cum sensu illo communi 
consociavit qui non in magna tantum fortuna sed in omni vitae 
condicione rerum omnium est revera ra rissimus. 

Duco ad vos Ioannem Wilelmum Strutt, Baronem 
Rayleigh. 

(3) Scientiam Chemicam et in bello et in pace utiiem esse, quis 
negabit ? Heri in hoc ipso loco virum hunc insignem docentem 
audivistis, quo potissimum modo scientia ilia populi saluti con- 
sulere et pericula pacis in artibus suscepta possit avertere. Idem 
Martis fulmina ilia antiquis ignota quam familiariter tractat: 
pulverem ilium formidolosum quo Bellona gaudet, quot experi¬ 
mentis vexat: quam admirabilem in modum velut Olympius ille 
Aristophanis, fulgurat, tonat, omnia permiscet. Atqui non 
minus quam Pericles ille Atheniensis, qui tot insularum imperium 
civitati suae conciliavit, inter ipsa tonitrua audit tot coloniarum 
Britan nicarutn uno in imperio coniunctarum vocem, et illorum 
consiliis pro virili parte opitulatur qui in ipsa fX 7 )Tpo 7 roRei artium 
et scientiarum tempium quoddam tanto imperio dignum con- 
secrare voluerunt. Templi illius e sacerdotibus unum, cuius 
praeceptor coram Principe nostro in hoc senaculo quondam 
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laudatus est, hodie coram eodem, templi illius praeside 
illustrissimOj titulo nostro libenter ornamus. 

“ sunt hie etiam sua praemia laud! ; 
sunt lacrimae rerum et mentem mortalia tangunt.” 

Duco ad vos Hofmanni discipulum, Faradai successorem, 
Fredericum Augustum Abel. 

{4) Perveni tandem ad Professorem nostrum Sadlerianum, 
virum non modo in recentioris quae dicitur Algebrae provincia, 
sed etiam studiorum mathematicorum in toto regno inter principes 
numeratum ; qui, quamquam iuris peritia honores summos 
adipisci potuisset, maluit sese scientiae ill! dedicare, quae verbis 
quam paucissimis, quam illi quae verbis quam plurimis, rerum 
veritatem exprimere conatur. Quantum tamen prudentia eius 
Academiae profuerit, et senatus totius concilium et Collegium 
plus quam unum testantur ; neque Cami tantum prope ripas sed 
etiam in ipsa Europa atque adeo trans aequor Atlanticum fontes 
eius aliis patuerunt. Idem, velut alter Socrates, ipsi rerum 
pulchritudini et veritati mentis oculis contemplandae sese con- 
secravit, arbitratus ilia sola quae studiorum suorum in puro velut 
caelo sint, revera esse, illorum autem imagines quas patvoiisva 
vocamus, velut specus eXticaXa videri; ipsam vero pulchritudinem 
percipi quidem posse sed non omnibus explicari. Quam dilucide 
tamen regnum suum quondam non campo deserio comparavit sed 
regioni cuidam pulcherrimae primum e longinquo prospectae, 
cuius partem unamquamque posse deinde peragrari, cuius et 
clivos et valles, et rivos et rupes, et flores et silvas posse propius 
maxima cum voluptate aspici. Diu, inter numina silvestria, 
regionem illam laetam feliciter pererret Professor noster insignis, 
Arthurus Cayley. 

{5) Extra ipsas Athenas, stadiis fere decern ab urbe remotus, 
prope ipsam Platonis Academiam, surgit Coloneus ille tumulus 
Sophocleo carmine olim laudatus, Neptuni templo quondam 
omatus, astronomi magni Metonis cum memoria consociatus. 
Et nos Colonum nostrum iactamus, clivum ilium spatio a nobis 
eodem distantem, locum arboribus obsitum, avibus canorum, ubi 
in templo quodam stellis observandis dedieato vivit Neptuni 
ipsius inventor. Quid si Colono nostro deest Cephisus ? sed 
aqua de clivo illo antiquitus deducta, Collegii Herscheliani sub 
hortis transmissa, Newtoni in Collegio in fontem exsilit. Quid 
si Neptuni inventi gloria cum altero participatur ? sed, gloriae 
illius geminae velut imago perpetua, Geminorum in sidere est 
Stella quaedam quae caeli totius inter stellas dupliees prae ceteris 
fulget. Idem neque stellarum geminarum cursus, neque Satur- 
num neque Uranum inexploratum reliquit ; neque faces illas 
caelestes, Leonides vocatas, quas ter in annis fere centenis orbes 
suos magnos conficere ostendit ; neque motum ilium medium 
lunae qui cum motu diurno terrae collatus per saeculorum lapsus 
paullatim acceleratur. Talium virorum laudibus non debet 
obesse quod inter nosmet ipsos vivunt; pravum enim malig- 
numque foret (( non admirari hominem admiratione dignissimum, 
quia videre, alloqui, audire, complecti, nec l&udare tantum, 
verum etiam amare contigit.” 

Tot insignium virorum nominibus hodie velut cumulus accessit 
vir illustris, Professor Adams. 

The Senior Wrangler of the year is Mr. Orr, of St. John’s ; the 
Second Wrangler Mr. Brunyate, of Trinity. No woman is placed 
with the Wranglers ; but one, Miss H. F. Ashwin, of Girt on, is 
bracketed with the first Senior Optime. 

The Rede Lecture was delivered in the Senate House on 
Friday, by Sir F. A. Abel, on the applications of science to the 
protection of human life. 

The Report on Local Lectures gives particulars of a large 
number of science lectures given in local populous centres. At 
evening lectures on astronomy at Northampton, Mr. J. D. 
McClure had a regular audience of 277, and 250 at Aylesbury. 
The formation of Students’ Associations, for mutual aid between 
the lectures, has been very useful. Several students from 
Northumberland came up to Cambridge in the Long Vacation, 
and did practical work in chemistry and biology. 

The Syndicate appointed to report on Sir Isaac Newton’s 
manuscripts in the possession of the Earl of Portsmouth, the 
scientific portion of which he offered to present to the 
University, have prepared a detailed catalogue of the whole, 
which is to be published. 

Prof. Thomson announces that students who receive per¬ 
mission may work in the Cavendish Laboratory in the Long 
Vacation. There will be a special course for those who have 


passed the Mathematical Tripos, and intend taking the Natural 
Sciences Tripos. 

In the Long Vacation, Mr, Fenton will give a general course 
on Chemistry, Mr. Potter will lecture on Systematic Botany with 
practical work, Prof. Macalister will lecture on Osteology, and 
Mr. Wingfield will give a revision course of Practical Physiology 
for Dr. Foster; Prof. Roy will lecture on the Elements of 
Pathology, and will hold a practical course on three days a 
week. 

Prof. Lewis will lecture on Crystallography during July, and 
Mr. Solly will give elementary demonstrations in Mineralogy 
during July and August. 


SCIENTIFIC SERIALS. 

American Journal of Mathematics, vol. x. No. 3 (Balti¬ 
more, April).—The number opens with an article by M. E. 
Goursat, ** Surfaces telles que la somme des rayons de eourbure 
principaux est proportionnelle a la distance d’un point fixe au 
plan tangent ” (pp. 187-204), in which are discussed some 
surfaces of a somewhat more general character than those treated 
of by M. Appell in the last number of the Journal. The title 
sufficiently indicates the scope of the memoir, which in part 
touches upon work accomplished by Riemann. — “ Remarks on the 
Logarithmic Integrals of Regular Linear or Differential Equations 1r 
(pp. 205-24), by Karl Heun, follows up Fuchs’s investigations 
(journal fur Mathematik , lxviii. p. 376). The author has else¬ 
where shown that the Fuchs equations are not independent of 
each other when the differential equation is of a higher order 
than the second, and in this paper he deduces, from elementary 
considerations, the minimum number of conditions on which the 
existence of logarithms depends. In addition he gives several 
theorems concerning the pseudo-singular points.—Mr. C. II. 
Chapman, in his article ** On Some Applications of the Units of 
an n-fold Space ” {pp. 224-42), obtains a proof of the rule for 
multiplying two determinants of the nth order by the principles 
of quaternions.—In “ A Problem suggested in the Geometry of 
Nets of Curves and applied to the Theory of Six Points having 
Multiply Perspective Relations” (pp. 243-57), Mr. E. H. 
Moore discusses matters treated of by Von Staudt, Clebsch, Klein, 
and others.—Adopting the definition of orientation given by 
Laguerre, M. G. Humbert generalizes results previously obtained 
by Laguerre and himself in a memoir entitled lt Sur 1 'orientation 
des systemes de droites” (pp. 258-81), and also brings together 
some interesting properties of the hypocycloid given already by 
Cremona and Darboux. 

Bulletin de VAcademie Royale de Belgique , April. — Contribu¬ 
tion to the study of the albuminoid substances in the white of an 
egg, by MM. G. Corin and E. Berard. It was recently shown by 
Halliburton that the albumen of the serum is a mixture of two 
or of three albumens, according to the nature of the animal, 
which coagulate under different degrees of temperature. Apply¬ 
ing the same process of research to the albuminoids of the white 
of eggs, the authors find that five different albuminoid substances 
are present in this liquid : two globulines, coagulating at +57° 
and +67° C. respectively, and three true albumens, coagulating 
at +72 0 , +76°, and -f-82 0 , Besides these new facts, they also 
offer some interesting remarks on the general character of the 
relations existing between the albumens and the globulines, and 
on the opalescence observed when these substances begin to 
coagulate under the action of heat.—M. F. Folie describes a new 
method of determining the constant of aberration by means of a 
series of observations of one and the same star in right ascension. 
For this method he claims great simplicity, and exemption from 
the numerous sources of error to which other processes are liable. 
—To this number of the Bulletin , A. F. Renard contributes an 
exhaustive memoir on the prevailing geological formations of 
the Cape Verd Islands. 

Rendiconti del Reale Istituto Lombardo , May.—On an old 
theory regarding the climate of Quaternary times, by Prof. T. 
Taramelli. Reference is made to the theory announced in 1840 
by Lombardini, who considered that the Quaternary climate was 
simply a continuation of those of previous epochs, modified by 
the appearance of more elevated lands upheaved in post-Tertiary 
times. This anticipates by twenty years Frankland’s remarks 
on the physical causes of the Glacial epoch, and leads the author 
to formulate a vulcanico-glaeial theory based on the views of 
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